Evaluation of the centrifuges used in the mycobacteriology laboratory indicated a failure to develop sufficient relative centrifugal force for optimal concentration of acid-fast bacilli. Retrospective analysis of 14,509 specimens received between 1 July 1973 and 30 June 1975 and sedimented at 1,260 x g relative centrifugal force revealed a positive smear rate of 1.8% and a positive culture rate of 7.1%, with a correlation between positive paired smears and cultures of 25.2%. After increasing the relative centrifugal force from 1,260 x g to 3,800 x g at maximum radius, the positive smear and culture rates were 9.6 and 11.6%, respectively, with a correlation between positive paired smears and cultures of 82.4%. The sensitivity of acid-fast smears is directly related to the relative centrifugal force achieved while concentrating the specimen by centrifugation.
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The acid-fast smear has been used as an aid in the diagnosis of mycobacterial disease for many years. The reliability and usefulness of the acid-fast smear in clinical practice has recently been challenged. Boyd and Marr (1) examined 4,570 specimens and reported that only 22% (26/ 118) of their culture-positive specimens had produced positive acid-fast smears. They concluded that the acid-fast smear was a poor screening technique for a low-incidence population. Mar The problem of negative smears from tuberculous patients was brought to our attention when one clinic submitting specimens to our laboratory notified us that they had received negative acid-fast smear reports on sputa they had found to be positive when examined as direct smears. In an attempt to confirm these findings, the sputa from six patients with mycobacterial disease were used to prepare direct smears. These sputa were then concentrated according to our usual procedure except that additional smears were prepared from the supernatant fluid before decantation. All six direct smears were positive for acid-fast bacilli. Four of the supernatant fluids contained acid-fast bacilli, and only one of the concentrated sediments was smear positive for acid-fast bacilli (Table 1) . These alarming results prompted us to determine the effect of relative centrifugal force (RCF) on the rates of smears and cultures positive for acid-fast bacilli.
MATERIALS AND METHODS
Specimens. Data from 38,867 specimens received between July 1973 and December 1978 were tabulated. The predominant specimen was sputum, but data from urine, gastric lavage, bronchial washings, and pleural fluids were included in the study. Data from specimens that were contaminated when cultured were excluded from this study and reported unsatisfactory. Specimens were received from new cases, reactivated cases, and patients undergoing drug therapy. The data include all potentially pathogenic mycobacteria isolated, 30% of which were species other than Mycobacterium tuberculosis. Isolates of 211 saprophytic mycobacteria, predominantly Mycobacterium gordonae, were excluded from the data, because all had negative smears and three or fewer colonies on culture.
Digestion and concentration of specimens. Specimens were digested and decontaminated by the N-acetyl-L-cysteine-sodium hydroxide method (3).
Centrifuges. Two IEC/Damon model UV centrifuges were in routine use during the first 24 months. These were replaced with one IEC/Damon model PR-J centrifuge for the next 18 months. A Beckman J-6 centrifuge with windshield was purchased for the mycobacteriology laboratory and was in use in the last 24 months of this study. The centrifuge characteristics during the three periods of the study are presented in Table 2 . Falcon 50-ml plastic conical tubes were used during the study. press) and presented in Table 3 .
RESULTS
The initial period of the study was retrospectively analyzed by examining smear (6) .
The number of positive smears and cultures increased dramatically as the RCF used for processing specimens increased from the initial 1,260 x g to 3,000 x g. The final increase to an RCF Table 4 ). We believe this can be explained by the large number of treated patients who provide specimens that are smear positive but culture negative. To test this hypothesis we deleted the 318 treated patients mentioned above from the data in the "3,800" column of Table 4 and recalculated the percentages; these new results are presented in the column headed "3,800 corrected" in Table 4 .
A large population of treated patients often discharge dead or noncultivable acid-fast bacilli, and the number increases as the RCF is increased. This may be compensated for by increasing from 3 to 10 the number of acid-fast bacilli needed to label as positive a smear from treated patients. To take full advantage of this switch from 3 to 10 bacilli for a positive smear, it is necessary for a diagnostic laboratory to maintain a patient file. Workers can then quickly ascertain whether they are dealing with a new or "old" patient; for new ones, three acid-fast bacilli are required for a positive report whereas "old" ones need 10 acid-fast bacilli per smear (Kubica, Bull. Int. Union Against Tuberc., in press).
Because of the low specific gravity of the acidfast bacillus, a low RCF will have a buoyant rather than a sedimenting effect, and few organisms will be present in centrifuged sediments.
An RCF of 3,800 x g at maximum radius (Rmax) greatly improves the sedimenting effect, but fails to remove all smear-detectable acid-fast bacili from the specimens. An RCF in excess of 4,500 x g is required to effectively clear the supernatant fluid, but such RCF exceeds the stress limits of most centrifuge tubes used in mycobacteriology laboratories.
Although the maximum recommended centrifugation for the Falcon 50-ml plastic conical tube is 3,000 x g, we avoided a problem with the tubes splitting at 3,800 x g by using rubber cushions. The tubes are used one time and then discarded.
The sensitivity of the acid-fast smear is directly related to the RCF applied during concentration of the specimen by centrifugation. We have observed a significant increase in the number of positive smears and cultures since adopting an RCF of 3,800 x g. LITERATURE CITED
